Selective inhibition of growth factor-stimulated mitogenesis by a cell-permeable Grb2-binding peptide.
The activation of the mitogen-activated protein kinase (MAPK) cascade by a variety of growth factors and other agents is central to a mitogenic response. In the case of polypeptide growth factors such as the epidermal growth factor (EGF) and platelet-derived growth factor (PDGF), the steps leading to activation of MAPK require the function of the adaptor protein Grb2 (growth factor receptor binding protein 2), which can bind either directly or indirectly via its Src homology 2 domain to activated receptor tyrosine kinases. A cell-permeable mimetic of the EGF receptor Grb2 binding site has been investigated for its ability to inhibit biological responses stimulated by a variety of growth factors. Pretreatment of cells with this peptide results in the accumulation of the peptide in cells and its association with Grb2. This is associated with a complete inhibition of the mitogenic response stimulated by EGF and PDGF. In contrast, the peptide has no effect on the mitogenic response stimulated by fibroblast growth factor. The peptide could also inhibit the phosphorylation of MAPK stimulated with EGF and PDGF in the absence of an effect on the fibroblast growth factor response. These data demonstrate that cell-permeable mimetics of Src homology 2 binding sites can selectively inhibit growth factor-stimulated mitogenesis, and also directly demonstrate specificity in the coupling of activated receptor tyrosine kinases to the MAPK cascade.